Immobilization-induced activation of key proteolytic systems in skeletal muscles is prevented by a mitochondria-targeted antioxidant.
Long periods of skeletal muscle disuse result in muscle fiber atrophy, and mitochondrial production of reactive oxygen species (ROS) appears to be a required signal for the increase in protein degradation that occurs during disuse muscle atrophy. The experiments detailed here demonstrate for the first time in limb muscle that the inactivity-induced increases in E3 ligase expression and autophagy biomarkers result from increases in mitochondrial ROS emission. Treatment of animals with a mitochondrial-targeted antioxidant also prevented the disuse-induced decrease in anabolic signaling (Akt/mammalian target of rapamycin signaling) that is normally associated with prolonged inactivity in skeletal muscles. Additionally, our results confirm previous findings that treatment with a mitochondrial-targeted antioxidant is sufficient to prevent casting-induced skeletal muscle atrophy, mitochondrial dysfunction, and activation of the proteases calpain and caspase-3. Collectively, these data reveal that inactivity-induced increases in mitochondrial ROS emission play a required role in activation of key proteolytic systems and the downregulation of important anabolic signaling molecules in muscle fibers exposed to prolonged inactivity.